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Thermal runaway of valve-regulated lead-
acid batteries

Overview
Thermal runaway is normally defined as the increase in charge or float current that
occurs as a result of the increase in cell temperature from the initial applied constant
potential. If left unchecked, the currents can reach high values and, ultimately, lead
to the destruction of the cell. This definition does not explain why all cells floated at
constant potential do not suffer from thermal runaway. The aim of this paper was to
investigate and explain the cause of this. Thermal runaway is normally defined as the
increase in charge or float current that occurs as a result of the increase in cell
temperature from the initial applied constant potential. If left unchecked, the currents
can reach high values and, ultimately, lead to the destruction of the cell. This
definition does not explain why all cells floated at constant potential do not suffer
from thermal runaway. The aim of this paper was to investigate and explain the
cause of this transition from normal stable behaviour to unstable thermal runaway.A
series of 6 V, 100 A h, valve-regulated lead-acid (VRLA) batteries were overcharged
at potentials of up to 2.65 V per cell and the currents, temperatures and gas-
evolution rates measured during thermal runaway. From these results, it was
concluded that separator dry-out was the critical parameter that controls thermal
runaway behaviour. This conclusion was reinforced by other data for the effect of
saturation on the resistance, the normal float behaviour and the gas transport in
VRLA separators.A model of the structure of partially saturated separators was
developed to explain the observed behaviour, and was used to predict possible
improvements in separator structure to increase resistance to
runaway.••BatteryLead-acidSaturationSeparator dry-outThermal runawayValve-
regulatedThe problem of thermal runaway in sealed nickel–cadmium cells is well
known and chargers either use constant current or some form of modified constant...
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Vented lead-acid (VLA), valve-regulated lead-acid (VRLA), nickel-cadmium (Ni-Cd -
both fully vented and partially-recombinant types), and Li-ion stationary battery
installations are discussed in this guide, written to serve as a bridge between the
electrical designer and the heating, ventilation, and air-conditioning (HVAC) designer.
Ventilation of stationary battery …

Discussion of the relationship between failure and fire of …

failure modes influenced on the valve regulated lead acid battery were emphatically
analyzed: “Sulfation of negative electrode plate”, “corrosion of the positive electrode
plate”, “loss of water” and “acid leak”. The direct reasons for battery fire are thermal
runaway, short circuit and hydrogen explosion, which were inducing

Complexity in battery systems: Thermal runaway in VRLA batteries

The phenomenon of thermal runaway was discussed by Pavlov as a consequence of
the closed oxygen cycle in valve regulated lead-acid batteries .Essentially, during the
charging of a VRLA battery and starting at about 70% state of charge, oxygen begins
to evolve at the positive electrode at very low rates.

Thermal runaway in valve-regulated lead-acid cells and the effect …

The aim of this paper was to investigate and explain the cause of this transition from
normal stable behaviour to unstable thermal runaway.A series of 6V, 100Ah, valve-
regulated lead-acid (VRLA ...

LQ%DWWHULHV,, 7KH0DLQ6RXUFHVRI+HDW …

Thermal–runaway (TRA) is one of the most challenging phenom-ena in valve
regulated lead–acid (VRLA) batteries. When a battery is charged (usually under float
charge at constant voltage), its tempera-ture rises due to the internal chemical and
electrochemical reactions and Joule heating. When the generated heat is balanced by
the heat

Study of Thermal-Runaway in Batteries: II. The Main ...

Despite of the numerous research on thermal–runaway in valve regulated lead–acid
batteries, its exact cause is not well known yet and it is not clear which physical
phenomena contribute to thermal rise. ... Pavlov D. 2006 Essentials of Lead-Acid
Batteries (Karaikudi - 630006, India: Society for Advancement of Electrochemical
Science and ...

Why Do Valve-Regulated Lead Acid Batteries Catch Fire
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The thermal runaway phenomenon is the primary fire hazard in VRLA batteries.
Thermal runaway occurs when heat from chemical reactions inside the battery
exceeds its capacity to dissipate heat. ... JYC Your Reliable …

Understanding And Preventing Lead Acid Battery Failure

Valve-Regulated Lead-Acid (VRLA) batteries are the backbone of uninterruptible
power systems (UPS), providing critical backup power in emergencies. ... Until the
heat generated within a battery exceeds its capacity to cool down, thermal runaway
occurs, causing the battery to dry up, ignite, or melt. To combat this, several
strategies exist to ...

Thermal Runaway of Valve Regulated Lead-Acid (VRLA) …

The valve regulated lead-acid battery is designed to prevent the release into the
external air of gasses produced as a byproduct of electrochemical action. The VRLA
operates by exchanging …

Why Do Valve-Regulated Lead Acid Batteries Catch Fire

The thermal runaway phenomenon is the primary fire hazard in VRLA batteries.
Thermal runaway occurs when heat from chemical reactions inside the battery
exceeds its capacity to dissipate heat. ... JYC Your Reliable Choice for Valve Regulated
Lead Acid Batteries. The VRLA batteries should only be the assured quality of JYC. Our
batteries undergo ...

Discussion of the relationship between failure and fire of …

Abstract. Failure modes of the valve regulated lead acid battery will not only greatly
reduce the service life, ... direct reasons for battery fire are thermal runaway, short
circuit and hydrogen ...

Maintaining Compliance in the VRLA Battery Room

Figure 1 lists the codes related to Vented Lead Acid (VLA) and Valve Regulated Lead
Acid (VRLA) Batteries. This paper will explain parts of the code specific to VRLA
batteries. 3 - 2 . ... measure and trend parameters to avoid a thermal runaway
condition. Ventilation . IFC 608.6.1, 608.6.2; NFPA 52.3.6; IEEE 1635.

Understand the Thermal Runaway of Lead-Acid Batteries

The lead-acid battery has been a reliable, cost-effective solution in the world of
energy storage for years. These batteries come into use across industries, from
automobiles to backup power systems. However, with all their benefits comes a
lurking danger that lurks but raises safety and performance concerns: thermal
runaway.

Valve Regulated Lead Acid Battery: Definition, Types, …
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A Valve Regulated Lead Acid (VRLA) battery is a rechargeable, sealed lead-acid
battery. It uses a small amount of electrolyte, which can be gel or absorbed in. ...
VRLA batteries experience longer operational life due to their ability to minimize
thermal runaway conditions and maintain optimal internal pressure.

Temperature rise and thermal runaway phenomena in Flooded …

Nowadays, Flooded Lead–Acid Batteries (FLAB) during fast-charging and discharging
processes, besides the challenges associated with reducing capacity, have major …

Valve-regulated lead-acid batteries

Battery accidents due to thermal runaway have been frequently reported. The
operating principles that take place in lithium-ion cells, valve-regulated lead–acid
(VRLA) batteries, nickel−cadmium (Ni−Cd), and nickel−metal hydride (Ni−MH) cells
during overcharge, and the factors that lead to thermal runaway are reviewed.

How VRLA Batteries Dry Out and Fail

There are two types of low-maintenance, valve-regulated lead-acid (VRLA) batteries
on the commercial market. Unlike the old-style ones we had to top up with purified
water, VRLA batteries have a limited amount of electrolyte. ... Thermal Runaway
When VRLA Batteries Dry Out and Fail. An uncontrollable spread of heat may
occasionally occur in any ...

Thermal runaway of valve-regulated lead-acid batteries

Key words: oxygen recombination, saturation, thermal runaway, valve-regulated lead-
acid batteries Abstract Valve-regulated lead-acid (VRLA) batteries that have aged on
a float charge at constant voltage occasionally suffer from thermal runaway.
Operating conditions for a VRLA battery have been simulated by changing the
electrolyte

VRLA battery

The first lead-acid gel battery was invented by Elektrotechnische Fabrik Sonneberg in
1934. The modern gel, or VRLA, battery was invented by Otto Jache of Sonnenschein
in 1957. The first AGM cell was the Cyclon, patented by Gates Rubber Corporation in
1972 and now produced by EnerSys. The Cyclon was a spiral-wound cell with thin
lead foil electrodes.

Study of Thermal-Runaway in Batteries: II. The Main ...

Thermal–runaway (TRA) is one of the most challenging phenomena in valve regulated
lead–acid (VRLA) batteries. When a battery is charged (usually under float charge at
…

Oxygen Recombination
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Valve-regulated lead–acid batteries employ the oxygen recombination technology
and they generate more heat than flooded ones during overcharging. In a tightly
packed arrangement, the battery temperature can be considerably higher than the
ambient. ... Reproduced from Hu J, Guo Y, and Zhou X (2006) Thermal runaway of
valve-regulated lead-acid ...

Temperature rise and thermal runaway phenomena in …

However, studies on TRA in these batteries [1–13] have often been related to the
Valve-Regulated Lead–Acid Batter - ies (VRLAB) and less attention has been paid to
the Flooded Lead–Acid Batteries (FLAB) which are used widely in the energy storage
systems, forklifts, submarines, and telecom-munications and military applications.

What is lead acid battery thermal runaway?

How to prevent lead acid battery thermal runaway. Internal shorts can be best
avoided through careful SLA battery construction. Power Sonic goes to great lengths
of putting in the effort required to ensure high manufacturing quality. These high
standards are in place to prevent manufacturing defects that can lead to internal
shorts.

Thermal runaway in valve-regulated lead-acid cells and the effect …

DOI: 10.1016/J.JPOWSOUR.2003.09.078 Corpus ID: 98026649; Thermal runaway in
valve-regulated lead-acid cells and the effect of separator structure
@article{Culpin2004ThermalRI, title={Thermal runaway in valve-regulated lead-acid
cells and the effect of separator structure}, author={Barry Culpin}, journal={Journal
of Power Sources}, …

Hydrogen Safety in Battery Storage: Risks & Best Practices

Battery Technology and Hydrogen Release. Valve Regulated Lead Acid (VRLA)
Batteries VRLA batteries are spill-proof and designed to minimize water loss through
a recombination process. However, during recharging, charge equalization or any
irregular charging situation, this valve may open, releasing hydrogen into the
surrounding environment.

Development of a valve-regulated lead acid battery that decrease …

Valve-regulated lead-acid batteries are used to supply power during commercial
power failures or rectifier malfunctions. Use of valve-regulated lead-acid batteries,
however, often leads to thermal runaway resulting from high ambient temperatures
or high float voltage. Thermal runaway then causes destruction of the batteries and
resultant service outages. Many attempts have been …

Lead-Acid Battery Thermal Runaway: Causes, Prevention & Safety

© 2026 Tommie Meyer Energy (Pty) Ltd - All rights reserved



Page 6/8

Understand the causes, symptoms, and consequences of thermal runaway in lead-
acid batteries (SLA/VRLA). Explore effective prevention methods and why marine
batteries often prefer lead-acid technology. ... 12V 200Ah Valve-Regulated Lead Acid
Battery in Marine Applications . Read More. Related Products . BB12300FM, Marine
Deep Cycle Battery, 12V ...

Thermal runaway of valve-regulated lead-acid batteries

Valve-regulated lead-acid (VRLA) batteries that have aged on a float charge at
constant voltage occasionally suffer from thermal runaway. Operating conditions for
a VRLA battery have been …

VRLA battery

The first lead-acid gel battery was invented by Elektrotechnische Fabrik Sonneberg in
1934. The modern gel, or VRLA, battery was invented by Otto Jache of Sonnenschein
in 1957. The first AGM cell was the Cyclon, …

Thermal runaway of valve-regulated lead-acid batteries

This paper examines the electrical power distributions within valve regulated lead-
acid battery charge and discharge circuits to reveal a very practical source that can
trigger thermal...

Thermal runaway behaviour of VRLA batteries

This paper presents results from experiments of high resolution mapping of the
internal temperatures of valve-regulated lead-acid (VRLA) batteries on float duty. The
internal thermal …

Thermal runaway in valve-regulated lead-acid cells and the effect …

A series of 6 V, 100 A h, valve-regulated lead-acid (VRLA) batteries were overcharged
at potentials of up to 2.65 V per cell and the currents, temperatures and gas-
evolution rates measured during thermal runaway om these results, it was concluded
that separator dry-out was the critical parameter that controls thermal runaway
behaviour. This …

Temperature rise and thermal runaway phenomena in Flooded Lead–Acid ...

Nowadays, Flooded Lead–Acid Batteries (FLAB) during fast-charging and discharging
processes, besides the challenges associated with reducing capacity, have major
thermal challenges such as temperature rise (TR) and thermal runaway (TRA)
phenomena. Moreover, the behavior of gas bubbles in the electrolyte has importance
on the battery …

Complexity in battery systems: Thermal runaway in VRLA batteries

The phenomenon of thermal runaway was discussed by Pavlov as a consequence of
the closed oxygen cycle in valve regulated lead-acid batteries . Essentially, …

Valve Regulated Lead Acid Battery
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A VRLA battery (valve-regulated lead-acid battery), also known as a sealed battery
(SLA) or maintenance free battery, is a lead-acid rechargeable battery which can be
mounted in any orientation, and do not require constant maintenance. ... Reproduced
from Culpin B (2004) Thermal runaway in valve-regulated lead-acid cells and the
effect of ...

Advances in gelled-electrolyte technology for valve-regulated lead-acid ...

In recent years, the valve-regulated lead-acid (VRLA) battery has been developed into
a versatile and extremely reliable energy-storage device. ... i.e. thermal runaway.
AGM–VRLA batteries, as opposed to their GEL–VRLA counterparts, are much more
susceptible to this potentially catastrophic phenomenon.

Secondary Batteries: Lead Acid Battery Thermal Runaway

Abstract : The thermal runaway effect observed in sealed lead acid batteries is
reviewed and reassessed as a means for understanding the effect at a more
fundamental level. It is to be noted that a popular explanation for the heat generated
when a sealed cell is overcharged is that the oxygen recombination taking place at
the negative electrode is an exothermic …

Thermal runaway behaviour of VRLA batteries

Abstract: This paper presents results from experiments of high resolution mapping of
the internal temperatures of valve-regulated lead-acid (VRLA) batteries on float duty.
The internal thermal conditions of monoblock AGM VRLA batteries during different
operating conditions have been characterised. The dynamic behaviour of the
batteries during thermal runaway is reported.

Concorde Battery Technical Bulletin 2 Thermal Runaway

The valve regulated lead acid battery, when driven into thermal runaway, will fail in
such a manner that the aircraft is not endangered. ... The valve regulated lead acid
battery in thermal runaway will reaches only a relatively moderate internal
temperature (approximately 260º F) at which point the water in the electrolyte
vaporizes and

Development of a valve-regulated lead acid battery that decrease …

Valve-regulated lead-acid batteries are used to supply power during commercial
power failures or rectifier malfunctions. Use of valve-regulated lead-acid batteries,
however, often leads to …

Thermal runaway of valve-regulated lead-acid batteries

Valve-regulated lead-acid (VRLA) batteries that have aged on a float charge at
constant voltage occasionally suffer from thermal runaway. Operating conditions for
a VRLA battery have been simulated by changing the electrolyte saturation level in
the separator and the ambient temperature. The charge current, battery temperature
and cell overpressure were …
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Hydrogen sulfide and sulfur dioxide evolution from a valve-regulated ...

The deposited film at the surface of the sample was identified with XRD (Cu Kai). Two
areas of the sample were examined with identical results. Besides the strong 279 Fig.
1. Photograph of valve-regulated lead/acid battery, with thermal insulation, inside bell
jar. peaks from Cu metal, weaker peaks can be unambiguously identified as Cu2S and
Cu20.

Discussion of the relationship between failure and fire of valve ...

The battery will operate at these high rates in a partial-state-of-charge condition, so-
called HRPSoC duty.Under simulated HRPSoC duty, it is found that the valve-
regulated lead-acid (VRLA ...
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